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Numerical analysis of cutting slope stability in expensive soils considering
water-increased state

. 2 .
LIU Yi-gao', ZHOU Yu-feng’, ZHENG Jian-long'
(1. Changsha University of Science and Technology, Changsha 410076, China; 2. Guangzhou Highway Development Corporation,
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Abstract: As for landslides of cutting slopes in expansive soils owing to increasing water, the water content was taken into
consideration to solve the problems. At first, two kinds of soil experiments were made, that is, expansive deformation
experiment and shear strength experiment, and the variations of parameters of expansive soil property with the water content
were generated. Then considering the proper geologic factors, a numerical model of cutting slopes was established by means of
finite difference method, and the slope stability under different water-increased conditions was analyzed while all kinds of soil
property parameters and water content varied synchronously. Finally, the safety factors of cutting slopes in expansive soil were

gained by strength reduction method. According to the above analysis, it was shown that the stability of the slope was

controlled by geology and water content.
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Table 1 Basic properties of Ningming expansive soil

" . Ik KRF ATRERA Eii1A . TIOR3 4T /%
PR/ %o MLY% j ) Lbif
i AKAE/% % ik #% <0.005mm  <0.002 mm
55.9 2R8.2 27.7 27.1 68 2.71 61.5 52.13
Fz2 BrlkEitingR
Table 2 Results of the swelling test under load
IR & A%
R 17.6 18.9 21.2 23.0
JJ/kPa EEROYAIS [y A7 faf K 2 i 2T EK A7 fuf BE 2
it /% KH /% /% % /% /% /% K%
12,5 15.8 328 14.0 3.6 10.9 29.9 8.0 283
25 11.7 304 11.0 29.7 7.7 283 6.2 27.0
50 9.0 29.0 8.0 27.8 6.0 26.9 4.0 25.8
100 5.9 27.3 5.5 26.3 4.1 25.1 1.9 244
200 3.2 254 3.1 248 2.1 24,1 1.0 233
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Fig. 1 Numerical model for roadcut slope of expansive soil
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Fig. 2 Mohr-Coulomb failure criterion
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Fig. 3 Influence of water increased region in slope
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Fig. 4 Distribution of potential expansion coefficient in slope
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Fig. 5 Contours of horizontal displacement in slope
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strength on safety factor
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Fig. 7 Influence of water-increased strength and region on safety

factor
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on safety factor
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